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SUMMARY
ICE WATER USERS ASSOCIATION, INC.

DOCKET no. W-02824A-07-0-88

CONCLUSIONS

In general the Company and Talking Rock have not fulfilled the
requirements stipulated by the Commission in the January 15, 2002
Decision 64360. Per the Decision, the Company does not have the legal
right to provide water to Talking Rock.

Talking Rock's failure to convey specific wells to the Company as required
by Decision 64360 means that the Company is operating in the Talking
Rock subdivision without a legal basis for doing so.

The Company has failed to charge the same rate, etc., to each of its
customers.

If the problem with aerated water is neglected, the test results indicate that
the well field can meet domestic demand at Talking Rock at full build-out
91 demand associated with irrigation of the golf course throughout the
year, but the well field cannot meet both demands at all times of the year,
or if a well should fail.

4.

5.

3.

2.

1.

Domestic demand from the Talking Rock well field does not have priority
over golf demands.
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RECOMMENDATIONS

Assuming that the Company's CC8¢N continues tn include the TRR
subdivision and water from the well field continues to be co-mingled and
serves the golf course, construction needs, and domestic needs:

Bring the Company into compliance with Decision 64360 by
requiring Talking Rock to immediately transfer ownership of well #1
to the Company.

Bring the Company into compliance with Decision 64360 by
requiring the Company to establish the same rate for water delivery
to all customers including the golf course and construction.

Transfer the most productive well to the Company.

Resolve the water quantity issue before more Talking Rock phases
are approved .

Resolve the aerated water issue before more Talking Rock phases
are approved.

Establish a higher priority for domestic demand than that for the
golf course's irrigation or construction needs.

Restructure the water system at Talking Rock into two stand-alone
operations.

A) Talking Rock Golf Course would supply a stand-alone new facility and
take on the responsibility for the golf course water system. The reduction
or reallocation of oversized infrastructure will considerably reduce O8<M
and depreciation obligations to the residential consumers.

B) The Company would continue the Talking Rock domestic water service.

2.

3.

1 .

A.

C.

Because 64360 was not complied with, retract the Commission's
extension of the Company's CC&N to include the Talking Rock
subdivision.

F.

D.

E.

B.
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Direct Testimony of Dayna Taylor
Docket No. W-02824A.07-0388
Page 1

INTRODUCTION AND BACKGROUND

Q.

A, My name is Dayna Taylor. I retired in 2000 as a Senior Facilities Analyst from

Honeywell Satellite Systems Division in Phoenix, As.

Q.

Q.

A.

Q.

A.

PURPOSE OF TESTIMONY

A. To bring the Company into compliance with the Arizona Corporation Commission's

January 15, 2002 Decision 64360. This would result in the Company possessing a

more adequate water supply for the Talking Rock Ranch subdivision than it

presently has. it would also require the Company to charge all its customers the

same rate for water, inciuding the Talking Rem Ranch golf course and water used

for construction at the subdivision, This would, in turn, negate the need for the rate

increase the Company is presently asking for. At the present time, because the

company is not in compliance with Decision 64360, it has no legal basis for

Q. What is the purpose of your testimony?

Please state your name, occupation, and place of employment.

Through various reorganizations, a total of 29 years.

How long were you employed at Honeywell?

I was responsible for all facilities planning and construction oversight for product

development at the engineering and manufacturing level.

Please list some of your duties and responsibilities.

How are you involved in the local community?

I moved into the Inscription Canyon Ranch subdivision in 2001. in December 2007,

I started the fourth year of a four-year term on the ICE Sanitary District board.

From April 2005 to December 2006 I served as Board Chairman. Also, in an

unofficial capacity, I have been involved in various efforts of both the Board of

Directors of the ICE Water Users Association (the Company) and the ICE Sanitary

District.

38

A.

9
1
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Direct Testimony of Dayne Taylor
Docket No. W-02824A-07-0_88
Page 2

TESTIMONY REGARDING WELLS

Q. Why do you feel that the Company is not legally providing water to the

Talking Rock Ranch subdivision that includes the Talking Rock Golf

Course?

Q.

The Company and Harvard (Talking Rock Ranch) have not complied with

the requirements stipulated by Decision No. 64360 to approve the extension

of the Company's CC8=N to include the Talking Rock Ranch subdivision and

golf course. In essence these requirements obliged Harvard to transfer

ownership <>f two existing wells to the Company so that the company could

meet the domestic needs within the subdivision, and they also required the

Company to charge its existing rates to customers in the extended service

area. Neither requirement was complied with. Decision 64360 further stated

that failure to comply with these requirements would render the approval

granted to extend the Company's service area to iractude the Talking Rock

Ranch null and void without further notice from the Commission,

Did Harvard transfer the required wells to the Company as specified in

transfer was to occur within one year cf the date of Decision 64360 (January

well #3) instead of well #1. Thus well was drilled between May 13-15, 20021

unidentified back-up well also in existence prior to Decision 64360. The

referred to as Talking Rock Ranchwell #1 (No. 55-5841 ??} and an

Decision 643B0?

No. Harvard was required to transfer an existing well that is currently

$4-h
!U£Ji

Company, Te date oraiy one well has been transferred, and it is not the

15, 2082). Not only were the required 'faire we£%s net transferred to the

correct well. Harvard transferred we!! No. 55-589868 {PW3

i -
i.=n'i..-'

." months after the date of Decision 64360 so that it cannot be one of the
_ l l  .-

ar*iv\..»no

,

'WG grin nun!! ha rl- +ha trnndnr ref nuqnnrqhin raid nm* .nr~r~l Ur I lnfil f\("4hh¢ar 9999

30 aooroximatetv nine months latter than the Commission's required date of

J8§'§u8¢°€'3¢' 48, 248485.

13

24

A.

4;
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Direct Testimony of Dayne Taylor
Docket No. W-02824A-07-0_88
Page 3

Q. Please clarify the well numbers in the Talking Rock Ranch well field.

There are three wells in the TRR well field. Wells #1 and #2 are owned by

TRR, and well #3 is owned by the Company. I believe the wells are

incorrectly identified in the Direct Testimony of Jean W. Lieu under Docket

No. W-02824A-07-0388, Engineering Report, Exhibit JWL, page 2, table 3.

Well #1 is identified as No. 55-589659, #2 as 55-589660, and #3 as 55-

584177.

Per the Arizona Department of Water Resources groundwater management

support section, TRR well #1 should be No. 55-584177 because it was the

first well drilled (October 31, 2000). TRRWell #2 No. 55-589659 (PW2) was

drifted between March 27 and May 20, 2002 and tested on August 1, 2002.

TRR Well #3 No 55-589660 (PW3) was drilled between May 13 and May

15, 2002 and tested on September 12, 2002.

To summarize, l say JWL well #1 is really ADWR #2, JWL well #2 is really

ADWR #3, and JWL well #3 is really ADWR #1. In my testimony I will use

the numbering established by the ADWR.

See DT Exrnbais 1 to 4.

TESTIMONY REGARD\NG RATES

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

2 1

2 2

23

2 4

25

26

27

Q. Did the Company comply with the requirements in Decision 64360 to

change its existing rates and charges in the extension area?

No. The Company charges much lower rates for water it delivers from its

well that is used to irrigate the TRR golf course compared to the rates to its

domestic customers throughout its service area. The Company therefore

does not treat all its customers equitably.

A.

A.

'a
J
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Direct Testimony of Dayne Taylor
Docket No. W-02824A-07-0_88
Page 4

Q. For the Company, what defines the term customer?

Customer: each meter connection [obtaining water from a Company-owned

well]. See Response of ICE Water Users Association, Inc., to Arizona

Corporation Commission, Staff's Third set of data requests, Docket No. w-

02824A-07-0388, September 30, 2007, CM 3.3. Also, in Revised Statutes

40-491, the term "Customer" means the person in whose name a utility

service is provided,

Q. Are you a customer of the Company?

Yes. I am a resident living in Inscription Canyon Ranch.

Q. what qualifies Talking Rock Ranch Golf Course as a customer of the

Company?

The Talking Rock Ranch Golf Course has one meter tallying water. This

includes water from the Company-owned well #3.

Q. In what way is the Company not in compliance with Decision No.

64360 regarding rates charged to customers?

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

Z0

21

22

23

24

25

26

27

28

The Company delivers water from the Company's well #3 through a meter

to the Talking Rock Ranch Golf Course, therefore the Talking Rock Ranch

Golf Course is a customer of the Company by definition. Per the "Well

Agreement," between the Company and Harvard dated February 25, 2003,

the tariff for this water is considerably less than that charged to other

customers of the Company-about $0.03 per 1,000 gallons while residential

customers presently pay $2.80 per 1,000 gallons. Decision No. 64360 not

only requires that identical rates be charged, but that if they are not, the

Commission's approval to extend the Company's CC8¢N would be null and

void without further notice. See DT Exhibits 5 and 6.

A.

A.

A.

A.

4
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Direct Testimony of Dayne Taylor
Docket No. W-02824A-07-0_88
Page 5

Q. Why are these inequitable rates a concern?

If all customers were paying the same rate, there would be no need for any

increase in water rates. This conclusion is based on the recorded amount of

water pumped and delivered to the golf course from Company well #3

located in the Talking Rock Ranch well field.

Q. Other than the concerns with the Talking Rock Ranch Golf Course, are

there other inequities in rates?

Water supplied by the Company for construction purposes is charged at the

golf course rate rather than the domestic customer rate.

TESTIMONY AGAIN REGARDING WELLS

Q.

A. After Decision No. 64360, Talking Rock Ranch drilled two more wells #2

and #3 (No. 55-589659 and No. 55-589660). The well with the lowest

capacity, well #3, was transferred to the Company. Well #2, the next lowest

producer of the three wells is scheduled to be transferred to the Company

on or before the 800 single-family hook-up at the Talking Rock Ranch

subdivision.

Was a Talking Rock Ranch well ever transferred to the Company?

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Q. is the Company well #3 for residential or golf-course use?

A.

A.

A. Well #3 was intended to meet the domestic demand of the first 800

residential hookups at the Talking Rock Ranch subdivision, but due to the

"Weil Agreement," welt #3 can also be called upon to supply water for

irrigation of the golf course and for new home construction at Talking Rock

Ranch. Well #2 can also be called upon for the same purposes after it is

transferred to the Company.
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Direct Testimony of Dayne Taylor
Docket No. W-02824A-07-0_88
Page 6

Q . What happened to the second well the Company was supposed to

receive from Talking Rock?

It is not possible to identify this well, but in Findings of Fact 20 of Decision

64360, Harvard's representative testified that they owned a second well that

could be used as a back-up well. There is only one well that is owned by

Harvard and that was drilled prior to the date of Decision 64360. This is well

No. 55-584177 (TRR well #1) that was also supposed to be transferred to

the Company in addition to the back-up well. There are two conflicting

statements regarding the back-up well. The first is located in Decision

64360 where a second well was supposed to be transferred from Talking

Rock to the Company within 365 days. See DT Exhibit 7.

The second statement is located in the "Well Agreement" where a second

well is to be transferred to the Company on or before the 800th hookup.

This well is TRR well #2 drilled after Decision 64360 so that it cannot be the

back-up well referred to by the Harvard representative. See DT Exhibit 8.

Talking Rock Ranch kept the first and second wells it drilled (well #1 and

well #2). The lowest-yield well #3 was transferred to the Company. The

Company has never received the promised back-up well.

1

2

3

4

5

6

7

8

9

10
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2 7

28

Regarding water from the Company-owned well, what is the ratio

going to the 1) Talking Rock Ranch golf course, 2) residences within

the extension area, and 3) construction?

In 2006, the last year for which data is fully available, 16 percent was used

for residential or domestic purposes. Eighty-four percent was used for golf

course and construction purposes. The vast majority of QQ water went to

the golf course. See DT Exhibit 9.

A.

A.

Q.

6
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Direct Testimony of Dayne Taylor
Docket No. W-02824A-07-0388
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Q . what are issues with the three wells in the Talking Rock Ranch well

field?

1

2

3

4

5

6

Two issues are 1) reliability of water yield as demand increases, and 2)

aerated water. See DT Exhibit 10. These issues directly affect the

Company's ability to provide water to the residents of Talking Rock Ranch.

A.

7
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Talking Rock Ranch water system (PWSl3-268) consists of three wells, one storage tank, two
booster stations and a distribution system, serving approximately 108 customers during the test
year of 2006. A system schematic is shown in "Figure B-2 with detailed plant facility
descriptions as follows:
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RES P ONS E GF I C E W AT E R US ERS AS S O C IATIO N,  INC .

T ()  AR IZO NA C DR P O R ATIO N C O MMIS S IO N
S TAFF 'S  S ECOND S ET OF DATA REQUES TS

DO C KE T n 0 .w-0 2 8 2 4 A-0 7 -0 3 8 8
Augus t 30, 2007

CM 2.11 Is the golf course watered with potable or effluent water? Who furnishes this
water? What is the cost of this water per 1,000 gallons to ICE and to the golf
course?

Response: Landscaping for the golf course is watered with potable water, and the golf
course's lakes are watered with effluent. The potable water is pumped from three
wells and delivered through ICE's water system to the golf course pursuant to the
Well Agreement. The Well Agreement is enclosed in the response to CM 2.12
and is more particularly described in the response to CM 2.16. The golf course
currently pays $11.59 per acre/feet as a pumping charge for delivering water to
the golf course. The rate is adjusted annually per the Well Agreement. The
effluent used to water the storage lake is delivered pursuant to a separate contract
between ICE Sanitary District (not affiliated with ICE) and the golf course.

Prepared by: Bob  Bus c h
ICE Wa te r Us e rs  As s oc ia tion , Inc .
P .O. Box 5669
Chino  Va lle y,  AZ 86323
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DOCKET no. U-2824-94-389

Excess of Minimum
per 1,000 gallons

Gallons included in minimum
$2.80
1,000

sntzwcn Ltwri Awe www INSTAI ,rAl'ron CHARGES-
(Refundable pursuant to A.A.C. R14-2-405)

5/8" x 3/4" Meter
3/4" Meter

1" Meter
1 1/2" Meter

2" Meter
3" Meter
4" Meter
6" Meter

s 250.00
250.00
300.00
450.00
625.00
825.00

1,450,00
3,100.00

$25.00
50.00

*
s20.00
20.00
10.00

* *

aw*

SFRVTCF (cHAR(;pg~
Establishment
Establishment (Acer Hours)
Reestablishment (Within 12 Months)
Reeomuection (Delinquent)
Meter Test (If Correct)
Meter Re-Read (If Correct)
Deposit
Deposit Interest
NSF Check
Deferred Payment (P e r Month)

s15.00
1.50%

1

2

3

4

5

6

7

8

9

IG

11

12

13

14

15

16

17

18

19

2 0

2 1

22

23

24

25

26

27

28

4
41
sol

Months off system times minimum.
Per A.A.C. R14-2-403(B)(7).
Per A.A.C. R14-2-403(B)(3).

IT IS FURTHER ORDERED that the rates and charges authorized herein shall be effective for

all service rendered on or alter September 1, 1995 until otherwise ordered by the Arizona Corporation

Commission. .

IT IS FURTHER ORDERED that ICE Water Users Association shall file a schedule with its tariff

for the collection of the proportionate share of any privilege, sales or use tax, in accordance with AA.C.

R14-2-409(D)(5).

IT IS FURTHER ORDERED th8I ICE Water Users Association shall post a $5,000.00

performance bond and tile it with the Arizona Corporation Commission on the earlier of 365 days from

the effective date of this Decision or the date it provides service to its first customer.

IT IS FURTHER ORDERED that the performance bond shall remain in effect until ICE Water

Users Association reaches viable operation, as determined by the Arizona Corporation Commission's

Utilities Division Stair] or is sold to another utility or a municipality, at which time ICE Water Users

DECISION no. a s6
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1 should include in its advance, the wells which it has drilled for the purpose of providing water to the
5

extension area described in Exhibit A to ensure that the utility has adequate water for its customers

3 and to ensure tha t they are not subject to relying for their water on a third party ove r which the

4 Commission lacks jurisdiction.

5 We believe that this additional condition can be met by amending the Agreement

6 between the parties and we sha ll require IC E tO file 21 copy of the relevant documents transferring 44

7 ownership of the wells and related water production facilities to ICE within 365 days of the effective

8 date of this Decision o r the approval granted herein shall be rendered null and void without further

9 Order by the Commission.

10 CONCLUSIONS OF LAW"1 r '1 1 T

1

11 Applicant is a public service corporation within the meaning of Article XV 0 l̀ the

12 Arizona Constitution and A,R.S. §§40~252. 40-281 and 40-282.

13 The Commission has jurisdiction over Applicant and of the subject matter of the

14 a pplica tion.

1 5 Notice of ICRls application as described herein was given in the manner prescribed by

16 la w.

17 The public coiwenieuce and necessity require and the public would benefit by the

18 extension Qr 1CRls Certificate so that its ceutiticatcd service area includes the area more fully

39 described in Exhibit A.

20 5. Applicant is a 81 and proper entity to receive an amended Certif icate which

encompasses the area more fully described in Exhibit A.

72 lCRls application for the extension of  i ts Certif icate should be approved as

23 recommended by Sta ff in Findings of Fact Nos. 30 and and consistent with-Fix1dings of Fact Nos.

24 34 and 35 hereinabove.

25 O RDE R

IT IS  THEREFQRE ORDERED tha t the  applica tion of ICE Wate r Use rs  Associa tion. Inc. for

27 an extension of its Certificate of Convenience and Necessity for the operation of water facilities in

28 the area more fully described in Exhibit A be. and is hereby approved, as conditioned herein.

i

21

26

2

2.

4.

3.

1.

6.

6

31
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Production Well 3, and Production Well 3 has an estimated production capacity of 430 rpm,
assuming pumping for 12 hours per day, independent of Production Well l and Production Well
2. Developer has provided to Utility a copy of a letter dated October 31, 2002 summarizing the
pump tests run by Southwest Ground-water Consultants, Inc. on Production Well 2 and
Production Well 3.

(b) Developer obtained approval to construct the Production Wells
from all agencies having regulatory jurisdiction, including Yavapai County Environmental
Services Department and Arizona Department of Environmental Quality ("ADEO"). Developer
has caused Production Well 2 and Production Well 3 to be drilled, constructed, installed and
equipped at the Wellsite in substantial accordance with the design for the same approved by
Yavapai County Environmental Services Department and ADEQ, Utility's engineers have tested
and inspected Production Well 2 and Production Well 3. Based on that inspection and testing,
Utility has requested several modifications to the equipment installed at the Production Wells as
described in that letter to Shepherd~Wesnitzer, Inc. from Dave and Associates dated June 19,
2002 (the "Well Modifications").

.2. Transfer and Conveyance of Production Well 3. Immediately following
the approval of the First Amendment by the Commission or the Commission stair (as necessary)
and the approval by the Commission or the Commission stiff (as necessary) of this Weil
Agreement, if such approval is required by the Commission, Developer will transfer and convey
Production Well 3 to Utility, including all equipment, pumps, motors, valves, pipes, electrical
system, and other appurtenances, by Bill of Sale in form attached as Exhibit "F," and on the
terms and conditions stated inparagraph 4. In the Bill of She for Production Well 3, Developer
will so transfer and convey to Utility the piping, valves and other facilities necessary to connect
Production Well 3 to the Off-side Main (such piping, valves and other facilities being referred to
herein as the "PW-3 Connection Facilities").

3. Transfer and Conveyance of Production Well 2. 0nor before the date that
Utility provides water service to the 800"' single~familyresidence at the Property, Talking Rock
Golf will transfer and convey Production Well 2 to Utility, including all equipment, pumps,
motors, valves, pipes, electrical system and other appurtenances, by Bill of Sale in the form
attached as Exhibit "F," and on the terms and conditions stated in paragraph 4. In the Bill of
Sade for Production Well 2, Talldng Rock Golf will also transfer and convey to Utility the piping,
valves and other facilities necessary to connect Production Weil 2 to the Off-Site Main (such
piping, valves and other facilities being referred to herein as the "PW-2 Connection Facilities").

4. Terms and Conditions of Transfer and Conveyance. The transfer and
conveyance of Production Well 2 and the transfer and conveyance of Production Weil 3 shall
each be on the following terms and conditions:

(a) Concurrently with the execution of the Bili of Sale for Production
Well 3 and the execution of the Bill of Sale for Production Well 2, as the case may be, Talking
Rock Golf will grant an easement to Utility over, under, upon and across the Wellsite, together
with an access easement over and across the Wellsite and other property allowing ingress and
egress to the Production Well then being conveyed from a public right-of»way, and a pipeline
easement, if necessary, for the Off-Site Main or for the PW-3 Connection Facilities and the PW-
2 Connection Facilities, in form attached as Exhibit "G" (each, an "Easement"). The Wellsite

P!-D(/MGALLOGUI 147342.25/47094904
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J
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TRR .- Ga:
Water Sold

we" # 3
Gallons Pumped

January
February
March
April
May
June
July
August
September
October
November
December

3,613,000
3,806,000
2,583,000
3,135,000
7,255,000
9,608,000
7,207,000
5,205,000
5,007,000
7,231 ,000
2,794,000
2,941,000

60,385,000 Total Sold

338,171
398,254
323,761
449,147

1 ,245,403
1,459,654
1,192,572
1 ,163,820

730,088
890,474
755,662
559,384

9,506,390

$11,845.36Net due from Talking Rock

v ll

TalkinQ Rock
Well Agreement - OM&R Costs

zoos True Up

DT- 9

Difference 50,878,610

TotaiPumpex 6G,385,0G0

Well Agreement Formula

Ratio : Well #3 Pumped - Sales
well #3Pumped

60,385,000
60,385,000

9,506,390

0.84257034Ratio ==

TOTAL 2006 Adjusted OM&R Costs for ICRWUA Talking Rock Division $66,674.99

2006 TalkingRock OM8<R Share Ratio x (Total OM&R Costs,Taikir\g Rock)

.84257 X $71645.39= $51,122.95

i

Actual Payment Received in 2006
2006 Talking Rock Payments = $1 ,750/mo x 13 puts $2z,7so.oo

difference $28,372.95

(see stmt) $4,859.00
$5,668.59

less other reimbursements from Talking Rock
Less reclassified expense from 2005.

zoos expense reclassified
2005 ratio
TRR Share of reclassified expense

$6.371 .99
0.88961

$5,668.59

Note; Reclassified amount shows on Total Income stmt » Acct 620
NOt split between TRR/IC as (86371 .99)
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.Introduction

The Board of Directors of the Inscription Canyon Water Users Association has received
complaints from homeowners within the TRR subdivision concerning an unacceptable
concentration of air in residential water. In addition productive capacity of the TRR well
field has proven to be considerably less than the initial estimate, with that from well 3
being only about 46 percent of the latter. The initial estimate assumed stumpage from
each well independent of the other two, while, in fact, punrpage from each well reduces
the capacity of theother two by some unknown amount.

The reduced capacity resulted in the need to pump the well field at 80 to 90 percent of its
total capacity during the June-July l l, 2007 pre-monsoon season with the water demand
mainly associated with the need to irrigate the golf course. During this time, wells 1 and 3
pmnped a maximum of 24 hours per day while simultaneous stumpage from well 2 was as
high as 15 hows per day. Overall, well l averaged 16 hours per day from June-July 11
while well 2 averaged 14.8 and well 3 averaged 23.4 hours per day. Maximum combined
daily use of the three wells was 66.4 hours (out of a possible 72 hours) on July 2 and 3,
with wells l and 3 pumped for 24 hours and well 2 pumped for 15.8 hours. Monitoring of
each welTs yield indicated a general loss in yield as demand, and therefore well use
increased. Loss of well yield, in tum, resulted in a general loss of well field capacity over
time.

Without a significant change in its size, water demand for the golf course will remain
relatively constant during the pre-monsoon season and demand can only increase as more
homes are added to the infrastructure. Given the fact that stumpage from each wet]
reduces the capacity of the other two wells, that combined well field yield decreases with
increasing well use, and that seasonal water demand field demand will approach or
require simultaneous 24 hour per day stumpage from all three wells, there is a need to
identify the maximum capacity of the well field with all wells pumping simultaneously.

In response to this need, a three day test of the TRR well field was conducted from 8:00
am Wednesday October 24, 2007 through 8:00 am Saturday October 27, 2007 with all
three wells in the field pumping. Pumping rates and water levels in each well were
monitored throughout the test. A semi-quantitative method for monitoring air production
from each well was also employed in order to help evaluate the possible source of
reported problems with aerated water at TRR households. Water levels were also
monitored at TRR well 4, a well installed by Harvard investments about 450 feet from
the well field in 2006. The test was conducted as joint effort between the ICE Water
Users Association (Utility) and Harvard Investments.

The test had two main purposes. One purposeof the test therefore was to establish the
three day yield of the wet] field with all three wells pumping with the understanding that
the short duration of the test combined with other hydrologic issues would not allow the
ultimate long-term capacity of the well field to be established with all wells pumping.

2



TRRWQII Field Com biped Hours of Daily Well Use
June - September 2007
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The second purpose was to measure air production from each well in order to determine
if one or more of the wells represented the source of aerated water. Visual estimates made
during the pre~monsoon season had shown that wells l and 2 produced significant
amounts of air with that from well I exceeding that from well 2.

Pre-Test Conditions

field decreased with combined hours of daily well field usage falling from pre-
values (June y .|
zero to about 40 hours per hours per day from mid-July thru September, figure

Figure 1

Following the on-set of the monsoon rains in mid-July 2007, water demand from the well
monsoon

... July I 1) between 50 to just below 70 hours per day to values ranging from
1.

In response to reduced demand, non-pumping water levels in the well field increased,
figure 2.

Figure  2
r

Non - Pumping Water Levels, TRRWell 1
June .. October 23, 2007
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Combine d Yie ld

Given the deelinc of yield In inn ideal wells during the tc4t, the combined yield from the
three wells generally declined ow Cr the test period, falling from about L200 rpm at the
beginning of the test to X28 rpm at the end. Overall decline in combined yield was about
31 percent, figures 7 and 8.

Flgurc 7

TRR Well Field Test October 24-27, 2007.
Combined Pun page Wells 1-3
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TRR Well Field Test. October 24-27, 2007.
Combined Pun page wells 1-3
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i Well 1 Well 2 Well 3
g time

(minutes )
"<> Air content time

(minutes)
0 0 Air content time

(minutes)
% Air content

08 0.23 90 0.11 37 0.4
65 0.22 80 3.78 90 0.35
295 2.12 5.95125 320 1.96

I 397 2.44 305 12.31 415 1.55
515 2,22 405 8.75 525 2.45

= 725 2.08 517 10.75 765 2.37
! 1,190 2.42 755 9.18 1,225 1,98

1 ,430 0.2 1,230 8.51 1,455 2.35
1,605 0.18 1,418 9.8 1,590 2.89
I ,955 0.43 1 ,578 1,980 3.5
2,170 0.22 1,585 15.12 2,199 3.04
2,850 0.23 1 ,940 12.4 2,608 2.71
3,265 2.22 1 ,970 14.7 2,865 2.5
3,425 1.65 2,180 12.73 3,275 3.2
3800 1.91 2,590 13.54 3,435 2.02
4,110 1,78 2,885 12,0 3-830 2.34
4-297 0.22 3,255 14.9 4,135 2.4

3,418 14.89 4,290 1 .63
3,815 14.71
4,125
4,277

--i 1-. ll.
1 2.29

Average 1.22 11.27 2.20

4
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Air P roduc tion

A s e m i-qua ntita tive  m e thod for m e a s uring a ir production from  e a ch we ll a s  a  pe rce nt of
a ir pe r unit volum e  of wa te r wa s  us e d a t s e le cte d tim e s  during the  thre e  da y te s t in  orde r
to he lp e va lua te  the  pos s ible  s ource  a nd m a gnitude  of re porte d proble m s  with a e ra te d

wa te r a t TRR hous e holds . Tim e s  of m e a s ure m e nt a nd e s tim a te d a ir conte nt in  wa te r
produce d  a t e a ch  we ll a re  s hown in  ta b le  l,

Air production in wells 1 and 3 averaged 1.22 and 2.20 percent per unit volume and was
significantly below that in well 2 where the average was 11.27. The average air
production from the well field during the test was about 5.3 percent per unit volume.
Based on complaints received from homeowners and air present at the pumping station,
this is still above an acceptable level.

Table 1. Air Production in Percent of Volume for Selected Times during the
October 24» 27, 2007 TRR Well Field Test.
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